Risk/PRG Evaluation of various Worker Scenarios
at Hunter’s Point Naval Shipyard

A risk assessment of the workers at Hunter’s Point Naval Shipyard was performed to determine the risk
associated with the release criteria specified in the Record of Decision (ROD). The release criteria in the
ROD are specified in the following table:

Surfuces B {pCify)
Radiomsclide Eguipmsent Ké@idwai Cutdoar Hesidusl Benidesd Water”
‘ Wi © i Riructurss S . . Fesidontint i £l
axte oot cnl)® Phoes Warker Dhase (aCiter Thige £
T ‘ Craraise {plue)” g Rais {oromiyry
Armpeicium-241 M3 154 18,7 587 38651 136 2554 £5
Cesium- 137 B0 3000 172 RSN 42142 08,113 3.215¢6¢ 1ig
Coshalt-£) 506K} KA &8 Q0602 435184 (101361 3.321% HEE
Fupnpiam-1 82 S0 008 A 033" 05018 o3t 502 a0
Egmnpiune-154 5000 5004 145 0237 §.0591% fa’ {19599 3
Phmorigm-239 HEE £0¢H 184 140 £.743 258 1138 15
Radburg-226 itk 1 36312 ¥t 6,542 14F 14,58 5
Steoniiunr B 1L} bLHE} {1685 1.8 G193 £.331 1.648 2
Thorinm-232 fRELE i 4.9 A 2481 ‘ﬂ 152 23 i3
&
Tritium 5006 5,000 00053 433 LXER 2R 05262 LG
Phraniom- 235+ BREES] 488 i 03098 {78 R Cs 0R453 360
(N AT #
ity are 20 percen
5 4 ¥ Citde {868, whicheover is B .
B i dose i based oo modeling ssing RESRAD-Beld Verslon 23 or BESRAD Verslon 8.3, with vadon patresys turnsd off,
T EPA PRGs B two St LRI
* e T onugitg tme 22 secessary, The
pereerd. The 3{0A iz calculated

To ensure that worker’s risk to soil concentrations is within EPA’s acceptable risk range, a risk
assessment for various worker scenarios was evaluated. The various worker scenarios included an
indoor worker, an outdoor worker, and a construction worker. The following paragraphs outlines the
specific parameters used when evaluating the risk for each scenario. The outputs for each worker
scenario include a table listing the specific Preliminary Remediation Goal (PRQ) value for each
radionuclide. The PRG value corresponds to the concentration at which the risk would be 10, In
addition, a risk value table is given for each radionuclide at the release criteria specified in the above
ROD for each worker scenario.
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Indoor worker

The indoor worker, the receptor, has been described in the PRG user’s manual, as the following:

“This receptor spends most, if not all, of the workday indoors. Thus, an indoor
worker has no direct contact with outdoor soils. This worker may, however, be
exposed to contaminants through ingestion of contaminated soils that have been
incorporated into indoor dust, external radiation from contaminants in soil, and
the inhalation of contaminants present in indoor air. PRGs calculated for this
receptor are expected to be protective of both workers engaged in low intensity
activities such as office work and those engaged in more strenuous activity (e.q.,
factory or warehouse workers).”

In addition, the visual below depicts the indoor worker scenario at a site where residual

contamination exists (in pink):
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When considering site specific parameters, the following inputs were used for performing the risk
assessment in the PRG calculator:

The contaminants of concern would be at most the concentrations specified in the ROD for soil which
include:

Radionuclide Concentration (pCi/g)
Am-241 1.36
Cs-137 0.113
Co-60 0.0361
Eu-152 0.13
Eu-154 0.23
Pu-239 2.59
Ra-226 1.0
Sr-90 0.331
Th-232 1.69
H-3 2.28
U-235 0.195

The assumptions made for the indoor worker is that the worker is at indoor at work 8 hours per day for
250 days per year over 25 years. The residual contamination is directly underneath the foundation. No
clean soil is under the foundation. The foundation shields external gamma radiation by a factor is 0.4,
also known as the gamma shielding factor. The location of the building is within San Francisco area,
roughly 428 acres, and the vegetation on-site is roughly 50% of the entire site. The indoor worker soil
intake rate is 50mg per day.

To be outside of the acceptable risk range of 10%, the values listed in the ROD table would have to
exceed the listed PRG value listed below. Each PRG value is broken out into ingestion limits, inhalation
limits, external gamma limit, and then a total of all of the pathways for each radionuclide.
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The following table determine the risk for each of the radionuclides in the ROD assuming the scenario
listed above for indoor worker. The risk for each pathway including ingestion, inhalation, and external
exposure is shown in the table as well as a total risk for all pathways. If all the radionuclides are present
at the site in each location at the same given time (this is not realistic to site conditions), the total risk is
still within EPA’s risk range of 10 to 10™.
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Outdoor Worker

The outdoor worker, the receptor, has been described in the PRG user’s manual, as the
following:

“This is a long-term receptor exposed during the work day who is a full time employee
working on-site and who spends most of the workday conducting maintenance activities
outdoors. The activities for this receptor {e.g., moderate digging, landscaping) typically
involve on-site exposures to surface soils. The outdoor worker is expected to have an
elevated soil ingestion rate (100 mg per day) and is assumed to be exposed to
contaminants via the following pathways: incidental ingestion of soil, external radiation
from contaminants in soil, inhalation of fugitive dust. The outdoor worker receives more
exposure than the indoor worker under commercial/industrial conditions.”

In addition, the visual below depicts the outdoor worker scenario at a site where residual
contamination exists (in pink):

The assumptions made for the outdoor worker is that the worker is at outdoor at work for 8 hours per
day for 225 days per year over 25 years. The residual contamination is directly underneath a cap and/or
asphalt at the site that relates to roughly 20 cm of soil. The The foundation shields external gamma
radiation by a factor is 0.4, also known as the gamma shielding factor. The location of the site is within
San Francisco area, roughly 428 acres, and the vegetation on-site is roughly 50% of the entire site. The
indoor worker soil intake rate is 100mg per day and the worker’s inhalation rate is 60m3/day.
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To be outside of the acceptable risk range of 10, the values listed in the ROD table would have to
exceed the listed PRG value listed below. Each PRG value is broken out into ingestion limits, inhalation
limits, external gamma limit, and then a total of all of the pathways for each radionuclide.
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The following table determine the risk for each of the radionuclides in the ROD assuming the scenario

listed above for the outdoor worker. The risk for each pathway including ingestion, inhalation, and
external exposure is shown in the table as well as a total risk for all pathways. If all the radionuclides are

present at the site in each location at the same given time (this is not realistic to site conditions), the
total risk is still within EPA’s risk range of 10° to 10
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Construction Worker

The construction worker scenario is broken down into two activities: the unpaved road traffic activities
and the other construction activities. The difference between the two activities is how the particle
emission factor (PEF) is calculated using specified input parameters. See Attachment for a simplified
flowchart of specific input parameters. The following paragraphs describes each of these activities.

Unpaved Road Traffic Activities

The construction worker, also known as the receptor, involved with unpaved traffic road
activities has been described in the PRG user’s manual, as the following:

“This is a short-term receptor exposed during the work day working around vehicles
suspending dust in the air. The activities for this receptor (e.g., trenching, excavating)
typically involve on-site exposures to surface soils. The construction worker is expected
to have an elevated soil ingestion rate (330 mg per day) and is assumed to be exposed
to contaminants via the following pathways: incidental ingestion of soil, external
radiation from contaminants in soil, inhalation of fugitive dust.”

In addition, the visual below depicts the construction worker scenario involved with unpaved

road traffic activities at a site where residual contamination exists {in pink):

The assumptions made for the construction worker is that the worker is at outdoor at work for 8 hours
per day for 250 days per year for 1 year. The activities for this receptor include trenching and
excavation. There is no cap or clean soil on top of the residual contamination. The vehicles that
contribute to the particle emission factor are cars and trucks located on unpaved roads. Ten total cars
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are onsite at a time that weigh roughly 2 ton. Ten large trucks are also on site at any given time that
weigh 45 ton. These vehicles are assumed to travel 4317.8 linear feet (default value) on unpaved road
ways that are 20 feet wide (default value). The location of the site is within San Francisco area which
rains 68 days per year, the site is roughly 428 acres, and no vegetation on the entire site (default value).
The construction worker soil ingestion rate is 330mg per day and the soil inhalation rate is 60m3/day.

To be outside of the acceptable risk range of 10, the values listed in the ROD table would have to
exceed the listed PRG value listed below. Each PRG value is broken out into ingestion limits, inhalation
limits, external gamma limit, and then a total of all of the pathways for each radionuclide.
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The following table determine the risk for each of the radionuclides in the ROD assuming the scenario
listed above for indoor worker. The risk for each pathway including ingestion, inhalation, and external
exposure is shown in the table as well as a total risk for all pathways. If all the radionuclides are present
at the site in each location at the same given time (this is not realistic to site conditions), the total risk is
still within EPA’s risk range of 10 to 10,

Extemal
ingestion Inhalytion Exposure
fsotone Risk Hisk Risk
*Lecular Fouliibvivmm Bisk for Am-247 §F7E08 IFIES SFFELOF 440
- i ik AMEEIT 305E-11 LOPEOF 102ER
*,Smuiar Equilibrium Rfsif for O5-137 | 2BBE-T0 LGFELID §54E0B B5E
Leculw Equiibiium BB Rw B 152 | REJE-W) S4BE0S 1LB0ELTF 1
*S&uﬁ&r&q&;ﬁ:&mxm Bisk By Eu-154 BEFE-TT 38DE-I0 ZOFEQY ZUBED
: it ripiy § - hEEEW - BBEE-07
FVABEOF  REFEOS L3BEOS pBp
1O3E07 L8BFEOF 19IE0B 2
1L.80E-08  LFIEQS T47E08 &2&&*&&
128E07 33ENS 439005 FRIEDE
BEBLIENG SIFFEL7  LMELT B29ELG
S537E07  LEFEDS  QOREDS 253EG

ED_004747_00021681-00008



Other Construction Activities

The construction worker, also known as the receptor, involved with other construction activities
besides unpaved traffic road activities has been described in the PRG user’s manual, as the
following:

“This is a short-term receptor exposed during the work day working around heavy
vehicles suspending dust in the air. The activities for this receptor {e.g., dozing, grading,
tilling, dumping, excavating) typically involve on-site exposures to surface soils. The
construction worker is expected to have an elevated soil ingestion rate (330 mg per day)
and is assumed to be exposed to contaminants via the following pathways: incidental
ingestion of soil, external radiation from contaminants in soil, inhalation of fugitive
dust.”

In addition, the visual below depicts the construction worker scenario involved with activities
besides unpaved road traffic activities at a site where residual contamination exists (in pink):

The assumptions made for the construction worker is that the worker is at outdoor at work for 8 hours
per day for 250 days per year for 1 year. There is no cap or clean soil on top of the residual
contamination. Specific construction activities including dozing, grading, tilling, dumping, and excavation
contribute to the particle emission factor. All activities were assumed to encompass the entire site of
428 acres with a depth of excavation was 40 feet {the depth of utilities). In addition, each activity took
twice to perform. The dozer blade was assumed to be 8 meters, and the grading blade was assumed to
be 8 meters, as well. The location of the site is within San Francisco area which rains 68 days per year,
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the site is roughly 428 acres, and no vegetation on the entire site (default value). The construction
worker soil ingestion rate is 330mg per day and the soil inhalation rate is 60m?3/day.

To be outside of the acceptable risk range of 10, the values listed in the ROD table would have to
exceed the listed PRG value listed below. Each PRG value is broken out into ingestion limits, inhalation
limits, external gamma limit, and then a total of all of the pathways for each radionuclide.
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The following table determine the risk for each of the radionuclides in the ROD assuming the scenario
listed above for indoor worker. The risk for each pathway including ingestion, inhalation, and external
exposure is shown in the table as well as a total risk for all pathways. If all the radionuclides are present
at the site in each location at the same given time (this is not realistic to site conditions), the total risk is
still within EPA's risk range of 10° to 10™.
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Conclusion

Four scenarios were evaluated at Hunter’s Point Naval Shipyard: Indoor worker, Outdoor Worker,
Construction Worker involved with unpaved traffic road activities, and Construction Worker involved
with other activities besides unpaved traffic road activities. Based on all four scenarios for worker risk to
the radionuclides present, all PRG values (i.e. maximum values that would exceed the risk of 10) were
greater than the concentrations listed in the ROD. When specifically evaluating the release criteria
values listed in the ROD, the risk for each radionuclide, including a combination of all radionuclides,
were well below EPA’s acceptable risk. The work performed at Hunter’s Point does not pose any risk to
workers in the scenarios listed above for concentrations below the release criteria listed in the ROD.
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Attachment: Simplified Flowchart of Construction Worker Scenario Inputs
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